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Abstract
Fisheriesectorplaysa vitalrolein Indianeconomythroughsubstantialforexearnings,employmentgenerationand
ensuringnutritionalndfoodsecurity.ContributionoffisheriestototalGrossDoinesticProduct(GDP)atcurrentpricesisabout
1.3percent.Thefisherieseconomyof ourcountryhasundergonerapidstructuralchangesduringthelastfewdecades.Thevast
technologicaloptionsavailableto fishersledthemforafastshiftftomtraditionaltomechanisedandmotorisedfishingmethods
inmarinefisheriesandftomtraditionaltoimprovedseedproductionandculturepracticesin inlandfisheries.Marketexpansion
in theinternaldistributionsystemcoupledwiththedevelopmentof seafoodexportindustryledthetransfonnationof several
backwardregionsalongourcoastintocentresof commercialimportance.Marineandinlandfishproductionvariedbetween1.82
to 2.95and1.34to 2.44milliontoMesrespectivelyduringthelasttenyears(1988-89to 1997-98).Thecurrentpercapita
availabilityof fish worksout to about9 kg for thefish eatingpopulation.The haphazardgrowthof fishingunitsand
inftastructures ctorresultedintoidle capacityof fishingfleets,manpowerandprocessingplantsin Indianmarinefishing
Industry,whilemushroomingof shrimpfarmsin coastalareasledto environmentalcrisisandoutbreakof disease,severely
affectingtheshrimpproduction.
Employmentin activefishingin marinefisheriesalmostdoubledftomabout0.6millionpeopleduring1980-81to
1.03millionin 1997.Thepreandpost-harvestectorsof marinefisheriesprovideemploymentof about1.2millionpeople.
Earningsof marinefishcatchatlandingcentrelevelareestimatedataboutRs.9,450croresin 1998,whilethatof inlandfishat
farmllandingcentrelevelisplacedataboutRs.9,300croresduring1997-98.Inaddition,fish,shrimpandprawnseedsworthRs.
4,750millionareproducedannually.Thevalueof fishatconsumerlevel is almostdoubletheamountatlandingcentrelfann
levelprices.Theforexearningsaloneaccountfor aboutRs.4,627croresin 1998-99.In domesticmarketing,fIShersharein
consumer'srupee,variednom30%forlowqualityfishesto68%forhighqualityfishes.
Policymeasuresaresuggestedfor sustainedevelopmentof fisheriesectorwhichincluderesponsiblefishingand
regulationof fishingeffort,adoptionof eco-friendlyaquaculturet chnologies,productdiversificationandmarketpenetrationi
internalfishmarketing,aggressiveexportmarketingstrategieswiththrustonvalueaddedproductsandregulardisseminationf
fisheriesinfonnation.
Introduction
India is bestowedwith a longcoastlineof 8,129kIn, with an Exclusive
EconomicZone(EEZ) of 2.02millionsquarekilometresbesidesvariedinland
fisheriesresourcescomprisingriversandcanals(1,71,334kIn), reservoirs(2.05
millionha),pondsandtanks(2.86millionha),Beels,oxbowlakesandswamps(0.79
millionha)anldbrackishwatera ea(1.42millionha).Thegrowingpopulationand
everincreasingdemandforcheapanimalproteindivertedourattentioni recentyears
towardsfisheriesdevelopmentto ensureandenhanceourfoodsecurity.Currently,
thereareabout3 millionpeopleinhabitedin our 3,638coastalfishingvillages
dependingon marinefishingalonefor theirlivelihood.Fish productionincreased
fromabout3.15milliontonnesduring1988-89to5.4milliontonnesduring1997-98.
Contributiono~fisheriesto totalGrossDomesticProduct(GDP) at current
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prices'is about1.3percent.Thecurrentpercapitaavailabilityof fishworksoutto
about9 kg for thefisheatingpopulation.Availabilityof innwnerablet chnological
optionsanditscontinuousupgradationmotivatedthefishermentogoformorecapital
investmentsandhigherfishingintensityformaximwnexploitationof marinefishery
resourcesandoptimumproductionfromculturefisheries.However,theincreasein
productionisnotcommensuratewithinvestmentasthefishingintensityandyieldare
showingan inverserelationship.Balancedexploitationof all typesof resourcesi
essentialforattainingsustainabled velopmentof fisheries.Theroleof fisheriesinthe
Indianeconomyis substantialforprovidingproteinrichnutritionalfood,generating
employmentopportunitiesin thecoastalandruralareas,encouragingentrepreneurial
activitiestoempowertheruralpoorandstimulatingthepercapitaearningsof fishers
by efficientinternalandexternalmarketing.Thepresentstudyexaminesatmacro
leveltheproductiontrend,sectoralcontribution,structuralchanges,employment
generation,capitalinvestment,earnings,capacityutilisationof fishing fleets,
processingfacilitiesandmarketingproblemsin orderto suggestappropriatepolicy
measuresforsustainabledevelopmentoffisheries.
Materialsand Methods
Bothprimaryandsecondarydatahavebeencollectedandusedforthisstudy.
Dataaboutlabourrequirementsfor eachtypeof craft-gearcombinationi fishing
activities,nwnberofpersonsemployedintheprocessingplantsofdifferentcapacities
and variousother subsidiaryactivitieswere collectedfrom samplecentres.
Informationonmarketingcosts,handlingandtransportationchargesandpricelevelof
variousvarietiesof fishatprimary,wholesaleandretailpointshavebeencollected
weeklyonceatselectedmarketsduring1996-97indifferentmaritimeStates.As faras
possible,themajormechanisedfishlandingcentresineachmaritimeStatehavebeen
selectedasprimarymarketforcollectionofdata.Further,specialcarehasbeentaken
to collectthepricedataof identicalsizeof fish in primary,wholesaleandretail
marketsofeachmarketingchannel.
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Thesecondarydatapertainingtothemarineandinlandfishproductionover
theyears,exportsandState-wisestrengthof fishingfleetshavebeencollectedfrom
variouspublicationsof theCentralMarineFisheriesResearchInstitute(CMFRl),
MarineProductsExportDevelopmentAuthority(MPEDA),CentralandvariousState
Governments.
ResultsandDiscussion
Productiontrendandsectoralcontribution:An overview
a. MarineFisheries
Marinefishproductioni Indiawasestimatedat2.67milliontonnesin 1998,
whichis about2%lowerthanthepreviousyear.Thepelagicfishescontributedabout
49.2%of the total landingsandthe restby demersalfinfishes,mollusksand
I crustaceans.The landingsof 19.53lakhtonnesby themechanisedboatsconstitute
I about73.2%of thetotalmarinefishlandingsofthecountryduring1998followedby
I themotorised(18.8%)andartisanalunits(8%)(Anon.,1999).
I
Thecontributionof marinefishlandingshasbeenaround55to 62%of the
totalfishproductionof ourcountryduringthelasttenyears.Althoughthelevelof
exploitationof marinefisheryresourcesin Indiais lessthanthepotentialyieldof 3.9
milliontonnes,thereseemstobetoomuchconcentrationf fishingeffortoncertain
stocksincertainfishinggrounds.It is explicitlyknownthatthefisheriesresourcesin
the0-50mzonehavebeenfullyexploited.Theshrimpcatchesincreasedfromabout1
lakhtonnesduring1983toabout2 lakhtonnesin 1998.Themechanisedfleetsof our
coastalwatersareconcentratingmoreon shrimptrawlingandthecatchratioof
prawnsfromournearshorewatersis declining.Theproductionof cephalopodswas
onlyabout15,000tonnesduring1983,whichhasincreasedto morethanonelakh
tonnesduring1998.Theexportdemandforshrimpsandcuttlefisheshasaddedtothe
phaseof intensificationof mechanisationa dmotorizationof fishingcraftsin our
country.
The sectoralcontributionof mechanisedandmotorisedlandingssteadily
increasedovertheyears(Table1).Whilemechanisedlandingsincreasedfrom13.3
lakh tonnesduring1991to 19.53lakhtonnesduring1998thenon-mechanised
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landingsforthesameperioddecreasedfrom4.2lakhtonnesto2.1lakhtonnes.lbe
landingsfrom motorisedsectorfluctuatedbetween3.3to 5 lakhtonnes.In 1998,
Gujarat(7.03lakhtonnes)rankedfirstin marinelandingsfollowedbyKerala(5.43
lakhtonnes)andMaharashtra(4.15lakhtonnes).Therewasa generaldeclinein the
catchpertripof differenttypesof fishingunitsovertheyearsduetotheincreasein
fishingpressure.
TABLE 1. Sector-wisemorinejishlandi1tg$in tonnesin India/rom1991to1998
b. InlandFisheries
Inlandfishproductioni creasedfrom1.34milliontonnesin 1988-89to2.44
milliontonnesin 1997-98.Inlandfishproductioncomesfromcaptureandculture
fisheries.Thecontributionof culturefisheriestoinlandfishproductionduringthelast
10 yearsincreasedfromabout66%in 1990to 75% in 1995.The increasein
aquacultureproductionwasaround124%duringtheperiod.The productivityand
productionwereatverylow leveltill theearlyeighties.A technologicalrevolution
thatookplaceatthisjunctureintheshapeofhatcheryfishseedproductionandsemi-
intensive'compositefishculture'catapultedIndiatothesecondhighestaquaculture
producercountryin theworldafterChina.Thechangein technologyhashelpedin
increasingunitareaproductivityfromalevelof lessthanatonneperhectaretoabout
2 tonnesperhectareoveraperiodof 10years.Theareaunderaquaculturehasalso
goneup from 1.55lakhha to about9 lakhha.The revolutionin the field of
aquaculturewaspossibleby inductionof newtechnology,introductionof centrally
sponsoredschemesof Freshwater~ishFarmersDevelopmentAgency(FFDA) and
implementationf IDA sponsoredexternallyaidedInlandFisheriesScheme.
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YEAR MECHANISED MOTORISED NON-MECHANISED TOTAL
1991 1337430 401197 418635 2157262
1992 1533348 384141 3597Sl 2277240
1993 1528437 332774 314956 2176167
1994 1658808 351841 314497 2325146
1995 1544343 406024 274657 2225024
1996 1665183 445064 270598 2380845
1997 1962886 474364 288980 2726230
1998 1953330 501675 213479 2668484
The contributionof inlandcapturefisheriesto theinlandfish production
variedbetween25%and34%duringthelast10years.ThoughInlandcapturefishery
resourcesintermsofriversandcanals,reservoirs,estuariesandlagoonsarenotedfor
theirvarietyandrichness,theirproductionpotentialis yetto befullyrealised.The
reservoirsholdmaximwnpromise,asatthepresentlevelof management,theiryield
is onanaverage30kglha,whereasproductionof 50-100kglhacaneasilyberealised
fromlargeandmediwnreservoirs.Thesmallreservoirshavethepotentialto yield
evenmore(100-300kglha).
Structuralchangesin themarinefisherieseconomy
UnlikeagricultureandvariousotherIndustries,capturefisheriesis acommon
propertyresourcefrom timeimmemorialandcompetitionamongfishermenfor
maximumcatchby adoptingvarioustechnologiescontinuouslypromotestructural
changesin thecoastaleconomyof ourcountry.Themarinefishermenhouseholds
locatedalongourcoastalbeltincreasedfromabout3.5lakhduring1980to 5 lakh
during1997.Fishermenpopulationlivinginourcoastalvillagesalsoenhancedfrom2
millionin 1980to3 millionin 1997(Table2).At present,hereareabout2,333fish
landingcentresand3726marinefishingvillagesin ourcountry(Anon.,1996).While
theaveragefishermenhouseholdspervillagedeclinedfrom146to 137from1980to
1997,theactivefishermenpervillageincreasedfrom193to 282duringthesame
period.Similarlywhenthetotalmarinefishproductionincreasedfrom1.5million
tonnesin 1980to2.67milliontonnesin 1998,theannualpercapitaproductionper
activefishermendeclinedfrom3,250kgtoabout2,600kgduringthesameperiod.
5
TABLE 2. Socio-economicprojUe of nuuinefishermen In {~ -ataglance
PARAMETERS
Marine Fishermenhouseholds
Marine Fishennenpopulation
Averaaesizeof fishermenhousehold
No.ofactivefishennen
No.oflandingcentres
No.ofmarinefishirtflJ.uUe5
Averuefishermenhouseholdsocrvillue
Ratioof activetishennento tol8lpopulation
Per
Thehumanresource~baseof Indiais asourceof strengthaswellasweakness...
Thehugeandrapidlygrowingmassofpopulationalongthecoastalbeltis apotential
labourforcewhich,if properlyharnessed,can be a massiveproductiveasset.
Ownershipof meansof productionis oneof themostimportantindicatorsfor
assessingthesocio~economicstatusof fishermencommunities.During1997,overall
only23%oftheactivefishermenofmarinefisheriesectorhaveownershiponfishing
implementsas comparedto 34% in 1980.The activefishermenowningnon-
mechanisedunitsdeclinedfrom39%during1980to 24%during1997.Oneof the
factorsfor declinein ownershipof non-mechanisedunitsis its conversioninto
motorisedunitsinrecentyears.Amongthefishermenoperatingmotorisedunits,19%
havetheirownunitsatpresent(1997).Theownersamongactivefishermenin the
mechanisedsectorincreasedfrom 17%in 1980to 24%in 1997.In general,the
mechanisedfishingunitsincreasedfromabout8086in 1977to47,000in 1997and
artisanalfishingunitsincludingmotorisedboatsfrom1.14lakhto 1.92lakhduring
thesamepenod.Activefishermeni volvedin capturefisherieswereonly3.22lakh
during1977whichhasrisento4.62lakhduring1980and10.25lakhduring1996-97
(Table3). However,thecontinuousincreasein fishingeffortledto thelowerper
capitaproductionofartisanalfishingunits.
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1980 1997
3.slakh 51akh
20.5lakh 30lakh
6 6
4.62lakh 10.251akh
1630 2251
2397 3638
146 137
855 825 ,
193 282
1:4 I:L-
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TABLE 3. StructuralchangeinfishingJleets,lU':tJvefrshermenandproduction1980and1998
The intensivemechanisationphasewhichdominatedIndianmarinefisheries
duringtheseventiesandeightiesnotonly led to theincreasein shrimpandfish
production,but also marginalisedthe traditionalsector.Contributionof non-
mechanisedsectordeclined.from 60% in 1980to 8% in 1998,while thatof
mechanisedsectorosefrom40%to73%.Whiletheannualpercapitaproductionper
activefishermenin thenon-mechanisedsectordeclinedfrom2590kg in 1980to a
meagre328kg during1998,it increasedfrom2560kgtoover9000kg duringthe
sameperiodinthemechanisedsector.It is evidenthathetraditionalsectorwentfor
rapidmotorisationof artisanalf eetsmainlytoovercometheirmarginalisation.The
annualaveragepercapitaproductionperactivefishermeni themotorisedsectoris
around2,950kg in 1998.Nowwithintheartisanalsector,motorisedunitscontribute
about59%of theproduction.In overall,thenon-mechanisedunitscontributedonly
8%of thetotallandingsduring1998.Theannualaverageproductionofamechanised
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1980 1998
FISHING FLEETS
. Non-mechanised 137000 160000. Motoriscd - 32000. Mechaniscd 19013 47000
Total 156013 239000
ACTIVE FISHERMEN(LAKHS)
. Non-mechanisedsector 3.48 6.5. Motoriscd sector - I.7. Mechanisedsector 1.14 2.0
MARINE FISHPRODUCTION(%)
. Non-mechanisedsector 60 8.0. Motorisedsector - 18.8. Mechanisedsector 40 73.2
ANNUAL AVERAGE PRODUCTION(t)
. Non-mechanisedunits 6.57 1.3. Motorisedunits - 16.0 ,. Mechanisedunits 32 42.0
ANNUAL PERCAPITA PRODUCTIONPER
ACTIVE FISHERMEN(kg). Non-mechanisedsector 2590 328. Motorisedsector - 2951. Mechanisedsector 2560 9767
unitworksouttoabout42tonnes,whileformotorisedunitabout16tonnesandnon-
mechanisedunitabout1.3tonnes(Table3).
Startingin latefifties,thedurabilityandoperationalefficiencyof fishinggears
increasedmanifoldover the yearsdue to introductionof nylon twinesand
monofilament.Furthertherehasbeencontinuousimprovementin fishinggearsover
theyearsbasedon resourceorientedlocationspecificneeds.Someof thegears
prominenta fewyearsagowereeithermodifiedor displacedbynewtypeof gears.
Themeshsizeofmostofthefishingnetshasbeenreducedinrecentyears,whichled
to thecatchof largequantitiesof juvenileprawnsandfishesaffectingthevery
sustainabilityofmarinefisheries.
Thepost-harvestectorof marinefisheriesalsoshownsubstantialgrowthin
infrastructuredevelopment,expansionof internalmarketingandboostin export
earnings.Theincreaseinnumberof freezingplantswas264to372,icemakingplants
from131to 148andregisteredpeelingshedsfrom83to 900from1977to 1996
(Anon,1997).Theincreasein coldstoragefacilitiesandthrustfor preservationand
quicktransportationf fish improvedourdistributionandmarketingsystem.The
icedfishwhichwasnotreadilyacceptedbytheconsumersin theinitialyearshas,
now gainedalmosttotalconsumeracceptance.The extentof spoilageof fish at
landingcentresaswellasvariouspointsofdistributionchannelhasbeenconsiderably
reduceduetowidespreaduseof ice,technologicalimprovementsinprocessingand
transportationfacilities.Theexportearningsof fisherysectorhaveincreasedfromRs.
4.6 croresduring1960-61to Rs.839.37croresduring1990-91,Rs. 3,270crores
during1994-95andRs.4,627croresduring1998-99.Themarineproductsof India
haveattractedmanynewcustomersinforeignm~ketsandbroughtaboutaneweraof
hopeandoptimismtothefishingcommunity(Sathiadhas,1997).Thefisher-folkgot
betterpricesfortheircatchesandgainedrespectandrecognitioni societyasprimary
producersofrawmaterialsformarineproductsexportindustry.
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Employmentscenario
Marinefisheriesprovidesubstantialemploymentto humanresourcebothin
theproductionandpost-harvestectors.Themanpoweremployedin Indiain active
fishingaloneis currentlyestimatedat 10.3lakhsin marinefisheries(Table4).The
pre-harvestandpost-harvestoperationsin marinefisheriesincludingtheinternaland
externalmarketingprovidemploymenttoanother12lakhpeople.
The manpoweremployedin activefishingin the mechanisedsectoris
estimatedat2 lakhpeople,ofwhich1.5lakhfishermenareengagedintrawlfisheries
aloneandtheremaining0.5lakhin gillnetters,dolnetters,purseinersanddeepsea
vessels.Themotorisedsectoremploys1.7lakhpeoplein activefishingwhere66%
areengagedin theoperationof ringseiners,minitrawlersandgillnettersandtherest
58,000personsare employedin the motorised ugoutcanoes,catamaransand
plywoodboats.Thenon-mechanisedsectorprovidesthemaximumemploymentto6.6
lakhpeoplewherethemajorityof2.7lakhareengagedin catamarans,another2 lakh
in plank-builtboatsandtherestindugoutcanoes,musulaboatsandothers.Thepre-
harvestoperationsof marinefishprovidejob opportunitiesto about1 lakhpeople.
Theactivitiesuchasboatbuildingandrepairing,netmending,supplyandrepairof
engines,suppliersof diesel,keroseneandotheressentialitemsatthelandingcentres
arecomingunderthiscategorywhichprovidesactiveemploymentfor 1lakhpeople
in our country.About25%of thoseemployedin thepre-harvestoperationsare
womenmostlyengagedin netmaking.Exportandinternalmarketingincluding
transportation,processing,packingandsellingatdifferentstagesprovide mployment
to 11lakhpeople,2 lakhin exportmarketingand10lakhin internalmarketing.The
innumerableauctioneersat landingandwholesalecentres,personsinvolvedin
transportation,loading,unloadingandpackinganddistributorsof ice,commission
agents,wholesalersandretailerscomeunderthepost-harvestector.The people
involvedinthewholesaleandretailmarketingisestimatedat5lakhinwhich50%are
women.
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TABLE 4. EmplOYIMIIIsctnerioin nuui"efls"erlesollndiJI
Eventhoughwomenarenotinvolvedin activefishingin marinefisheries,
theycontributesubstantiallyinthepreandpost-harvestoperations.About25%of the
labourforceinthepre-harvestactivities,60%intheexportmarketingand40%inthe
internalmarketingarewomen.Altogetherabout5 lakhwomenareemployedin pre
andpost-harvestoperationsinthemarinefisheriesector,outof thetotalworkforce
of 12lakhpersons.Theworkingconditionsarepoorandthewage-ratesreceivedby
thewomenarecomparativelylow.Theaveragemonthlywageof a prawn-peeling
workeris aboutRs.800in Mumbaiwhereasit variesfromRs.I00toRs.l, 000for
thoseworkinginKerala.
In caseof inlandfisheries,thereareabout1.4millionactivefishersandabout
2 millionpart-timeandoccasionalfishers,involvedin aquacultureandcapture
fisheries.
Capitalinvestment,earningsandexcesscapacity
Theaverageinitialinvestmentof thefishingunitshasbeenworkedoutonthe
basisofdatacollectedfromsampleunitsoperatingatselectedcentresin eachregion.
Mostof theboatswereoldonesandtheirresalevalueatthetimeofobservationwas
consideredto computethe grossinvestment.The capitalinvestmentin fishing
implementsinthemarinefisheriesectoratcurrentpricelevel(1996-97)worksoutat
RsA, 11,697lakhcomprisingRs.92,259lakhinnon-mechanisedartisanalsector,Rs.
45,624lakhin motorisedsector,Rs.2,38,814lakhin smallscalemechanisedsector
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No.orpenonsemployed
lin18khs).
Activefisbing
Deepseavessel 0.1
Smallmechanisedsector \.9
Motorisedsector 1.7
Non-mechanisedsector 6.6
Sub-total 10.3
Post-b8rvestoperations
2.0
Exportmartceting 10.0
Domesticmarketing
12.0
Sub-total
22.3
Total
andtherestin deep-seavessels(Table5). Theoverallpercapitainvestmentper
labourforactivefishingworksouttoRs.39,970.Theanalysesonsectoralpercapita
investmentperfishinglabourworkoutto Rs.13,979in theartisanalsector,Rs.
26,835in themotorisedsectorandRs.l, 25,689inthesmallscalemechanisedsector.
Thegrossearningsgeneratedfromthemarinefisheriesat landingcentrelevelhave
beenworkedout.Theannualaveragepriceperkgoffishatlandingcentrelevelvaries
fromRs.6fornon-penaeidprawnstoRs.175forpenaeidprawns.Thegrossincome
generatedfrommarinefi~hlandingsduring1998worksoutatRs.9,450crores(Table'
6).Thepenaeidprawnsaloneaccountedforabout40%ofthegrossearningsfollowed
bythecarangids(8%)andthecuttlefishes(8%).
TABLE 5. EstlmIIt«lcapilillinvestmentonflsllingequipmorl(1996-97)
Thedwindlingcatchperunitofoperationofdifferenttypesof fishingtechniquesover
theyearsin spiteoftheoverallincreasein the totallandingsclearlyindicatesthat
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Numberofcrafts Estimatedinvestments
(Rs.inlallbs)
Mechanised
Trawlers 37574 187870
Gillnetters 6373 25492
Dolnetters 1219 4876
Purseseiners 1118 13416
Others 716 7160
Sub-total 47000 238814
Non-mechanised
P.Boats 36921 41921
Dugoutcanoes 17270 21816
Catamarans 94427 23607
Others 11382 4915
Sub-total 160000 92259
Motoriscd
Ringscines 3141 15705
P.Boats 9423 18846
Dugoutcanoes 6283 3142
Catamarans 10639 4788
Plywoodboats 2514 3143
Sub-total 32000 45624
Deepseavessels 180 3500
Total 411697
thereisexcesscapacityof fishingfleets.Theintroductionoftechnologicallyadvanced
and capital-intensivefishing implementsmadethe existingolder units less
economicaland non-operationaltherebycreatingsubstantialexcesscapacityof
fishingfleetsand rampantunderemploymentfor the labourforce.As per the
estimatedcatchandeffortdataof thevarioustypesof fishingunitsduring1995at
NMLRDC of CMFRl, the averagecatchper trip worksout at 378 kg, for a
mechanisedboat,189kgforamotorisedboatand51kgforanon-mechanisedunit.In
theabsenceof latestestimatesof catchpertrip,assumingthesameestimates,for200
fishingdays,theaverageannualcatchworksoutat75.6tonnesformechanisedboats,
37.8tonnesformotorisedunitsand10.2tonnesfornon-mechanisedunits.Thismeans
thattheestimatednumberof unitseffectivelyoperatedare25,840as againsthe
existingfleetsizeof 47,000inthemechanisedsector,13,270in themotorisedsector
asagainsttheexistingfleetsizeof32,000and20,930inthenon-mechanisedsectoras
againsttheexistingfleetsizeof 1.8lakh.In termsof percentageit is 55,41and12
respectively.Thus,theexcessfleetsworkout45%in mechanised,59%in motorised
and88%in non-mechanisedsector.In fact,thestiff competitionto harvesthe
resourceswithexcessivefishingfleetsineachsectoresultsin lessnumberof fishing
daysandhighlevelof underemploymentamongthelabourforcein Indianmarine
fisheries.
TABLE 6. EstimatedcalchandgrosstlUningJfromIrUIIinejishtr/n during1998(landingCtnlrtInti)
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Groups Average TotalCatcb Value
PrlceJkR (toaaes)1998 fRs.la lallbs)
Elasmobranchs 38 75262 28600
Eels 23 9573 2202
Catfishes 37 52649 19480
Clupeids 10 571661 57166
Bombavduck 13 122803 15964
Lizardfishes 8 24102 1928
Halfbeaksandfullbeaks 25 5926 1482
Flyingfishes 25 3320 830
Perches 25 154018 38505
Goadishes 13 15765 2049
Thrcadfins 38 9346 3551
Croakers 32 199740 63917
Ribbonfishcs 13 113783 14792
CaranRids 53 147496 78173
Silvcrbellies 8 56528 4522
BiR-jawedjumper 32 9121 2919
Pomftcts 58 49335 28614
Mackerel 13 177176 23033
Sccrfish 64 54871 35117
Tuna 22 39684 8730
Billfishes 15 3337 501
Baracudas 32 21697 6943
Mullets 25 1397 1849
Fish/shrimpseedis animportantinputforaquaculture.Nowalmost,~e.entirefish
seedcomesfrom hatcheries.Presentlythereare about1130hatcherieswith
productioncapacityof 60m,illionspawn.Investmentonfishhatcheriesi aboutRs'.
3,400million(Table7). Presentfreshwaterfish seedproductionis about17000
millionfry perannum.Assumingan averagepriceof Rs.I00 per 1000numbers,
earningsthroughfishseedsalesworkouttoRs. 1,700million.Thereareabout175
shrimphatcheriesin Indiawithinstalledcapacityof 8,750millionseedperannum.
Thetotalinvestmentonshrimphatcheriesattherateof Rs.20millionperhatcheryof
50 millioncapacityworksout to Rs.3,500million.AssumingRs.400per 1,000
numbers,thereturnson shrimpseedworkoutto Rs.3,000millionperannumfor
estimatedproductionof 7,500millionseeds.Thereareabout20freshwaterprawn
hatcheriesin India,with estimatedinvestmentof Rs. 80 million.The returnon
freshwaterprawnseedofabout100millionisestimatedatRs.50millionperannum.
TABLE 7. EstitnlltedcapiloJinvestmentonIultcheries(Rs.in milJions)
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Flatfishes 2S 46817 11704
Crustaceans
Penacidprawns 17S 214741 37S797
Non-penaeid 6 173942 10437
prawns 320 2611 83SS
Lobsters 16 34276 S484
Crabs 7 72600 S082
StomatoDOds
CeohaloDOds 70 10700S 74904
Miscellaneous 13 91902 11947
Total 2668484 944577
Freshwaterfishseedhatcheries(1130Nos. 3400
with capacityof 60 million spawn
includingbroodstockandnurseryponds)
Freshwaterprawnseedhatcheries(20Nos.
of 10million) 80
Brackishwatershrimpseedhatchery(17S
Nos.of SOmillion) 3S00
TOTAL 6980
Inlandfishproductionatpresent(1997-98)is2.44milliontonnescontributing
about45%to thetotalfishproduction.Of thetotalinlandfishproduction,about1
lakhtonnecomesfrombrackishwatershrimpculture.At fannllandingcentreprices,
earningsfrominlandfishproductionworkouttoabout9,300crores.
Fishmarketingproblems
Fishmarketingbroadlyincludesallthosefunctionsfromthepointof catching
of fish to thepointof final consumption.The demandandpriceof fish are
continuouslyincreasingin our domesticand exportmarkets.Freshfish, once
inaccessibletodistantlocationstilla fewyearsago,isnoweasilyavailableduetothe
vastimprovementsin handlingtechnologiescoupledwith fasttransportationand
consequentmarketpenetration.Thus,fishmarketing,toalargeextent,hasbeenmade
pragmaticenoughto facilitatesatisfactionof existingand potentialdemands.
However,theinftastructurefor fishm~ketingin Indiais still principallyoriented
towardstheexportmarket.Thefishermen'ssharein theconsumer'srupeeis thebest
indextomeasuretheefficiencyofthefishmarketingsystem.Marketingstudiesatthe.',i ;!'
all-Indialevelindicatethatthefishermen'sshareintheconsumer'srupeerangesfrom" J
30%to68%fordifferentspecies/groupsofmarinefish(Tablet:8).Marketingcosts'/.
includingtransportationrangefrom 6% to 15%of theconsumer'srupee.The
wholesalerseceive5%to32%andtheretailersfrom14%to47%of theconsumer's
,-:
rupeefor differentspecies/groupsof marinefish. In certainproduction-cum-
consumingcities,theroleof themiddlementradershasputbothfishermenandthe
consumerstothegreatestdisadvantage.A newbeginningis nowbeingmadebythe
fishermentogroupthemselvesintoassociationswhichwill takeupnotonlyfishing,
butalsosellingthecatchesdirectlytotheconsumersoastobenefithemselvesand
theconsumerbyeliminatingthemiddlementraders.
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TABLE 8. Dlstrlblltio"(-"')01colISllmer's"'Pu lor differentvarietiesolmarinejlshtIIIrl", 199~97
In theinternalmarketingsystem,marinefishconsumptionusedtobemostly
confinedtothecoastalandadjoiningregionsinthepast.Currently,about50%of fish
is consumedfreshin andaroundtheproducingcentres,43%in thedemandcentres
locateduptoadistanceof200kmfromthecoastandonly7%in thecentreslocated
beyond200km(Sathiadhasetal.,1995).Thereisenormousscopeforimprovingthe
distributionprocessthroughenhancedprivateinvestmentsin the preservation,
processingandtransportationsectorsof theinternalmarketingsystemunderthe
liberalisedeconomicpolicies.Thereis vastpotentialfor marketinghygienically
processedandpacked riedfishinourdomestichinterlandsandcannedfishin cities
anddefencestablishments.Thequantityofabout30%ofthetotalandingswhichare
processedaftertheybecomeunsuitablefor freshconsumption,suggestsgoodscope
formarketdevelopmentofvalueaddedproductsfordomesticconsumption.
I
~
I
~
Thereis significantvariationin priceof inlandfishbothoverseasonsand
locations.Theproblemsfacedby inlandfishmarketingaremoreor lesssimilarto
thoseof marinefishmarketing.Thebasicproblemsincludepoorinfrastructurein
termsoftransport,ice,coldstorage,hygienicassemblycentresandfishmarkets.
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Shireor
Groups Hlndling Wholesalen KerailenFishermen & TnnsPOrtation
Sccrfash 68 6 12 14
Pomfrets 60 7 9 24
BlIIT8Cudas 40 9 30 21
Tunas 45 9 28 18
Sharks 43 10 32 15
Cadishes 56 10 10 24
Mackerel 50 9 II 30
Sardines 33 12 23 32
Ribbonfishes 48 10 12 30
Rays 47 13 22 28
Whitebaits 40 12 28 20
Lizardfishes 35 12 15 38
Goadishes 57 13 16 14
Thrcadfins 42 9 20 29
Croakers 48 II 14 27
Silverbellies 30 15 8 47
Bijt-jawcdiumper 55 10 9 26
Mullets 41 9 17 33
Halfandfullbeaks 65 9 10 16
Ccphalooods 65 10 5 20
MarineproductsexportsfromIndiayieldedforeignexchangeworthRs.4627
croresfromtheexport.of marineproductsduring1998~99.This is'an.i~credible
achievementwiththefabricof thefishingindustryundergoingrapidtransformation
overthelastthreedecades,contributingsubstantiallytotheeconomicdevelopmentof
. .
thecountry.However,thesuccessin exportsandforexearningsdonotappeartobe
duetothecountry'scompetitiveexportmarketingstrategy,butmainlyduetotheever
increasinginternationaldemandfor marineproducts.In. the process,thereare
apprehensionsthatIndiahasbecomeapassivesupplierofmarineproductsto foreign
traders,under-utilis ngthepotentialexportmarkets.So far, Indiahasbeenmostly
supplyingfrozenseafood,whicharereprocessedby theimportingcountries.As a
result,theimportingcountriesrealisehigherprofitsthanIndia.
PolicyandManagementImplications
Thetraditionalfishermenoperatingin theinshoreregionsarecaughtin the
lowincometrapduetodiminishingreturns.Marginalisationof theartisanalfishing
unitsby motorisedandmechanisedunitscreatesconflictsamongfishermenand
warrantsimmediateattention.Thereis no scopeto increasefishing'effortin the
inshorewatersas it is alreadyovercrowdedwithvarioustypesof' fishingunits.
Hence,it ishighlyessentialtointroducesomeregulationstokeepthelevelof fishing
effortundercontrolespeciallyin our inshoreregion.TheGovernmentregulations
alonemay not yield the desiredresultsand responsiblefIShingby voluntary
reductionof fishingeffortandmeshsizeregulationsofvariousgearsbymechanised
andnon-mechanisedfishermenwill goa longwayin sustainedfishproductionfrom
marinefisheries.The conceptof communityparticipationi themanagementof
marinefisherieshouldbeintroducedby creatingawarenessamongfishermenand
encouraging"co-operativefishing"insteadof "competitivefishing"tokeepthelevel
of fishing intensityat the optimumlevel for attainingmaximumsustainable
production.
Theannualdiscardsof cheapervarietiesof fishbydeep-seafleetshavebeen
considerableovertheyearsandneedsimmediateattention.Themechanisedtrawlers
areorientedtowardsmulti-dayoperationowadaysformainlycatchingexportable
varietiesandtheby catchesaremostlydiscardedin large quantities.These
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discardscanbebetterutilisedin theinternalmarketsby introducinga suitable.
transportationsystemby periodicalifting by carrierboats.Further,thereare
substantialsickprocessingplantsmainlybecausetheseplantsareutilisedonlyfor
exportmarketing.This excesscapacityof sickplantscanbe diversifiedfor the
domesticmarketingalso,so thattheprocessedfish canbemadeavailablein the
internalmarketingsystemforallseasonsandallplaces.
Theseasonalnatureof fishingandtheriskanduncertaintiesa sociatedwith
fisheriesentanglethe fishermenin vicious circle of poverty.The alternate
employmentopportunitiesareverymeagreandopportunitycostof fishermenis
almostzero.The paceof economicdevelopmentandtheoverallsocio-economic
statusof fishermenarecomparativelylowerthanthatofotherbackwardsectorsofour
economy.The balanced evelopmentof thecoastalagro-climaticzonewith the
integrationof captureandculturefisheriescombinedwithagriculture,horticulture
and animalhusbandryis essentialfor providingproductiveemploymentand
improvingthesocio-economicconditionofthecoastalruralcommunities.
Thecomprehensiveall Indiacensusonmarinefishermen,craftandgearwas
conductedby CMFRI during1980,whichformsthebasicdatafor thecountrytill
now.As fishingpressureincoastalwatersareincreasingdaybyday,it is essentialto
monitorthenatureandextentofuseof craftandgearbythefishermenpopulationof
India.Hencetheall Indiacensusof craft,gearandothersocio-economicparameters
of fishermenbeconductedoncein fiveyearsby a Centralagencylike CMFRI or
CIFE as recommendedby NationalCommissionon Agriculturefor providingthe
muchneededinformationbaseforplanningof fisheriesdevelopmentandcoastalzone
management.
Currently,thereisconsiderableconfusioninthelandandwaterusepoliciesof
Governmentin ourcoastalregions.Thereareconflictson fisheriespertainingto
developmentalstrategiesand conservationof resources.Developmentwithout..
endangeringtheenvironmentandresourcedegradationis theprimerequirementfor
sustainableproductionand socio-economicimprovementof fishermen.The
promotionof eco-friendlycoastalaquacultureis vital for generatingemployment
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opportunitiesandhigherincomeamongfishermenin our coastalregion.In this
contextthegeographicalclassificationofcoastalandadjoiningregions,reservoirsand
otherwaterbodiesindicatingthehwnan,materialandnaturalresourcepotentialis
essentialfor planning.In this,context,RemoteSensing(RS) andGeographical
InformationSystem(GIS) techniqueswill beof immenseuse. RegionwiseGIS of
differentagro-climaticzonesincludingcoastalareasshouldbepreparedonpriority
basis.Sincefisheriesformthemajorsourceof incometo vastmajorityof coastal
population,expertsfromcaptureandculturefisheriesincludingsocio-economics
shouldbeassociatedinthepreparationof coastalzonemanagementanddevelopment
plansandadequatelyrepresentedin the StateandnationalevelCoastalZone
DevelopmentAuthorities.
Existinglease/licensingsystemforfreshwaterandbrackishwateraquaculture,
reservoirsandriversneedto be studiedin depthto evolveproperenactmentto
increasefishproduction.For longtermdevelopment,theleasedurationeedstobe
longerto generatetheentrepreneur'sinterest.As recommendedby 11Mstudyon
inlandfishmarketing(11M,1985),leasingsystemfor reservoirshouldincludenot
onlytherevenue,butalsoconservation,regulatoryandstockingschedules.
Theseafoodindustryin developedcountriesconcentrateonpreparationof
moreamountof processedor readyto eator readytocookitems.India,so forhas
beenmainlysupplyingof seafoodswhicharereprocessedbytheimportingcountries.
As a result,theimportingcountriesrealisehigherprofitsthanIndia.Henceproduct
diversificationsuchaspromotionof livefishtradeandvalueaddedproductshould
begiventoppriorityin ourexportmarketingstrategies.Similarlyit is alsoessential
that all the pharmaceuticallyimportantmarineproductsshouldbe identified,
catalogued,patentedandabetterutilisationpolicyevolved.
A cautiousfishmarketingpolicygivingparallelimportancefordomesticand
exportmarketingshouldbe framedin thecontextof liberalisationof economic
policies.Ourdomesticpopulationshouldnotbetotallydeprivedoff theproteinrich
cheapfooddueto our excessivemphasison exports.Marineproductsthatare
capabletofetchthehighestcompetitivepriceintheinternationalmarketaloneshould
bedivertedtoexportsandtherestshouldbechannelledtoourdomesticmarket.
..,'.1
18
Withregardto internalfishmarketing,therehasbeennoregulation,evenin
majormarkets,whichusuallyhelpsonlythemiddlemen.No propergrading,weighing
andqualitycontrolaremaintainedatanylevelof fishmarketing.Mostof theexisting
malpracticein fish marketingcanbe avoidedby introducmgregulatedmarketing
systemin thelinesof theregulatedmarketsof someof theagriculturalproduce.
Furthertheproducersandconsumersarenotawareof thecurrentpricestructureof
differentvarietiesof fish in variousmarketsof the country.The periodical
disseminationf informationonprevailingpricesof commerciallyimportantvarieties
of fishandprawnin differentmarketswill bemuchusefultothefishermen,traders
andconsumers.
Dataoninlandfishproductiondisaggregatedaccordingtodifferentproduction
systemsi.e.aquaculturefreshwaterandbrackishwater;captureriverine,reservoir,etc.
andalsoforcalendaraswellasfinancialyearneedtobepublished.Further,thetime
gapbetweendatacollectionandpublicationrequirestobereduced,to increasethe
usabilityof datafor managementpurposes.Thepotentialfishingzonesidentified
throughremotesensingis presentlynotreachingthefishersin time.Theselacunae
needtoberemovedbyusingthemodemcommunicationmethods.Thiswill goalong
wayin increasingeconomicefficiencyof fishingoperations.Also, informationon
variousaspectsof fisheriesneedtobemadeavailableon-linebyacentralagencylike
CIFE/CMFRI.
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